Assumption la We assume that, in the "low-dose" range represented by ETS exposure, the increment in the mortality rate at age t due to an increment of ETS exposure experienced at age u (u < t) is uninfluenced by any other increment of ETS exposure (whether received at time « or at any other time u'). The mathematical formulation of Assumption la is
ft(t) I /Md(u)du],         (D-l)
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where 7o(t) is the mortality rate at t in the absence of exposure to ETS, d(u) is the dose at age u of the active carcinogen in ETS, ^(t|{d(u); u < t}) is the mortality rate at t given a history of exposure to ETS represented by the curve {d(u);u < t},f*f(t,u)d(u}du may be interpreted as a weighted average of an individual's past exposure, and /3(t) is an age-specific measure of the magnitude (on a ratio scale) of the ETS effect. (For example, if there were a 5-year biologic latency period, f(t, u) = 0 for t - u < 5).
Remark 1 In the above description of Equation D-l, we have implicitly assumed that J$ f(t,u)du = 1 so that J0 f(t,u)d(u)du is a weighted average and j?(t)\is an effect measure. In fact, the restriction
u)du = l                              (D-2)
is not in general necessary for Equation D-l to be meaningful, although some restriction is necessary to identify /3(t). Nonetheless, Equation D-l can always be "reparameterized" so that Equation D-2 holds. If, in Equation D-l, /3(t) = 0 independent of t, we say that we have a linear excess relative risk model. If in Equation D-1, P(t)io(t) = /?', independent of i, we have a linear excess absolute risk model. If there exists a function f(t, u) for which Equation D-l is a linear excess relative (or absolute) risk model, then Equation D-l generally cannot be "reparameterized" so that simultaneously Equation D-2 holds and /9(t) = ft or p(t)io(t) = /3'.
Remark 2 By extending the argument given by Crump et al. (1976), one can show that sufficient (but not necessary) conditions for Assumption la to hold are (1) the dose of ETS to passive smokers at any time u has a very small influence on risk at t andis time.
